Three phase induction motors (TPIM) are extensively used for various applications in the industry for driving cranes, hoists, lifts, rolling mills, cooling fans, textile operations, and so forth. TPIM are designed to operate on balanced three phase power supply, but sometimes three phase supply line voltages to which the TPIM is connected may be unbalanced. In this data article, the operational data of a TPIM operating under changing voltage scenarios is profiled to determine the variations in the magnitude of the operational parameters of the motor. The magnitude of each of the line voltages was separately varied from the balanced state (0% unbalance) until 5% voltage unbalance condition was achieved, in line with the recommendations and guidelines of the National Electrical Manufactures Association. The motor parameters; both mechanical and electrical, at various slip values were collected in six sets for the 0%, 1%, 2%, 3%, 4%, and 5% unbalance voltage conditions. Frequency distributions and statistical analysis were carried out to identify the data pattern and data variation trends among the parameters in the dataset.
Data
The data presented in this article contains the key operational parameters of a TPIM as the supply voltage is varied from the balanced state to unbalance conditions (0%e5% unbalance) with reference to the National Electrical Manufacturers Association (NEMA) definition of voltage unbalance [8] . Tables 1e6 present the descriptive statistics of the rotor winding copper losses, the stator winding copper losses, the total energy losses in the motor, the real input power to the motor, the reactive input power, and the apparent power supplied to the motor. Figs. 1e8 display the radar plots of the negative and positive sequence torque [8e13], the motor current for the three phases, and the stator current for the three phases. Figs. 9e18 present the comparative box plot of the motor performance parameters; both electrical and mechanical, as the voltage unbalance was increased from 0% to 5%. The line plot of the Negative Sequence Torque and the Positive Sequence Torque are shown in Fig. 19 and Fig. 20 respectively. Table 7 and Table 8 show the Anova test result for the negative and positive sequence torque data groups. Tables 9e14 present a quadratic regression analysis for predicting the total motor losses using the Negative (x 1 ) and Positive (x 2 ) Sequence Torque. Specifications The data and statistical analysis in this data article can be further developed to evolve a statistical model, data mining model [6] or an algorithm that can determine the voltage unbalance condition of a running TPIM based on monitored and profiled real time operational parameters of the motor. The statistical presentations in this article were evolved using similar methods to those found in [7] . This data creates an opportunity for various statistical analyses to be performed for an improved understanding of voltage unbalance, and for discerning data patterns that can help in broadening available knowledge on the effects of unbalance voltage supply. The availability of this data will trigger similar motor simulation, data collection and analysis, and this may provide a platform for extensive research collaboration.
Experimental design, materials and methods
The voltage unbalance scenarios were created by separately varying the line voltages from the rated value such that the three line voltages are no longer equal in magnitude [14e16]. The operational data was acquired from the simulated operation of a 415V TPIM with the following per unit specifications: Xm ¼ 7.9626U, Xs ¼ 0.3965U, Xr ¼ 0.3965U, Rr ¼ 0.2775U, Rs ¼ 0.2412U. The voltage supply was varied from the balanced state (0% voltage unbalance) until it reached the NEMA recommended 5% maximum voltage unbalance level. A TPIM can operate in three modes depending on the values of the slip, and these modes are: generating mode (À1 <slip<0), motoring mode (0 < slip<1) and the plugging mode (1 < slip<2). The data presented in this data article spreads across a slip spectrum of À1 to 2, covering Table 1 Descriptive statistics of the total copper losses in the three rotor windings. Table 2 Descriptive statistics of the total copper losses in the three stator windings. Table 3 Descriptive statistics of the total energy loss in the motor. the three operational modes of a TPIM. The data captures both the electrical (rotor current, stator current, winding copper losses, real input power, reactive input power, the apparent power, and air gap power) and the mechanical (torque and electromechanical power) motor parameters. These set of parameters were collected and profiled for the six voltage supply scenarios (0%, 1%, 2%, 3%, 4%, and 5% unbalance voltage) and various frequency distributions and statistical analysis were performed to identify trends and data pattern. The data was processed using MATLAB to evolve the Anova for the negative and the positive sequence torques. The Anova test indicates the statistical variation of the torque data among the six groups (0%, 1%, 2%, 3%, 4%, and 5% unbalance voltage operation). Likewise, a quadratic regression analysis was performed to identify the correlation, if any, between the sequence torques and the motor losses. Table 5 Descriptive statistics of the reactive input power (VAR). Table 6 Descriptive statistics of the apparent input power (VA). Regression model (Quadratic).
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